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somewhat abstruse, and the style involved, but should be 
of considerable interest and importance to the neurologist. 

3. This report contains a mass of interesting fact ; the 
parts of it, however, most likely to be appreciated by the 
readers of Nature are the reports contained in Ap¬ 
pendices A and B. These are generalised in the report 
proper as Auxiliary Scientific Investigations. One of the 
most interesting of these treats of the relation of enteric 
fever to oysters. The Medical Department was suc¬ 
cessful in tracking at least twenty-six cases of enteric 
fever to infection by Brightlingsea oysters. It was also 
ascertained that, during 1897, infectious matters derived 
from persons suffering from enteric fever must needs 
have been discharged in the immediate neighbourhood 
of certain oyster beds situated in Brightlingsea Creek. 
The Urban District Council of Brightlingsea are now 
taking measures which will obviate this pollution of their 
oyster-beds. 

Dr. Klein reports upon bacillus enteritidis sporogenes. 
This anaerobic bacillus occurs under certain conditions 
in milk, and has a casual relation to infantile diarrhoea. 

Dr. Sidney Martin furnishes a report on the viability 
of the typhoid bacillus in virgin and organically polluted 
soil. This research, so far as concerns the ability of the 
typhoid bacillus to thrive in soils containing other 
bacteria, is at present incomplete. 

A short report deals with the relative values of the 
chemical and bacterioscopic methods of water analysis ; 
from this it appears that, in the case of waters very 
slightly contaminated with sewerage, chemical methods 
gave negative results when bacilli could be detected in 
probably harmful quantity. 

Some further interesting observations upon the strep¬ 
tococcus scarlatina; have been made. It appears that 
this organism, which is the cause of scarlatina, may 
haunt the nasal secretion of patients long after desquam¬ 
ation has ceased and recovery has taken place. 

4. .The “ Contemporary Science Series,” so well known 
to the general scientific reader, has, in including this 
work in its publications, acted very wisely. It is quite 
impossible in a short notice, like the present, to give any 
adequate account of the contents of Dr. Gillespie’s book. 
The subject is treated from a thoroughly scientific stand¬ 
point, and yet at the same time is made essentially read¬ 
able even to the general reader. The only two faults to 
be found with the book are that, firstly, it is too con¬ 
densed, and secondly, no doubt for the sake of saving 
space, the complete references to the literature of the 
subject are not always quoted. Names are from time to 
time mentioned without the full reference. This fault is 
somewhat accentuated by the absence of a bibliography, 
the mere list of authors being actually of little service. 
The book is thoroughly up to date, and although there 
is no attempt at making it in any sense a practical hand¬ 
book, sufficient of the practical is introduced to give 
point and interest to the descriptive. 

In the chapters upon such subjects as foods, alcohols, 
&c., the author shows a wise discrimination, and does not 
allow himself to be the mouthpiece of any of the many 
varieties of faddism which exist. A biological survey of 
digestion such as the present, containing a description of 
digestion in plants, as well as in animals, is certain to 
be of value to the biologist. The chapter on ferments 
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contains an account of the most recent researches in this 
field. Numerous diagrams and tables, the latter con¬ 
taining a mass of information, add to the value of the 
work. 

5. Dr. Haig’s book may be regarded as an appendix to 
the author’s earlier work on “ Uric Acid.” Many of the 
views expressed therein, and reiterated here, are not 
generally accepted either by physiological chemists on 
the one hand, or by physicians on the other. It is well 
to make this fact quite clear, as the general reader, into 
whose hands this book will probably fall, may be apt to 
think that what the author states as “ shown ” or 
“proved” in “Uric Acid” is universally accepted fact. 
The obstruction of the peripheral capillary circulation by 
uric acid may be quoted as an instance of this ; it is well 
to emphasise the fact that this is pure imagination. 
Further, the poisonous properties ascribed to uric acid 
and the xanthins are by no means established. To the 
readers of “ Uric Acid,” such expressions as “a rush of 
a lot of uric acid into the blood ” will be familiar. “ A 
lot” of uric acid has never been demonstrated in the 
blood under any circumstances, and such an expression 
must be regarded as highly unscientific and misleading. 
Upon premises akin to the above and a few experiments, 
the author recommends what may be termed ultra¬ 
vegetarianism ; that is, a vegetarian diet from which eggs 
are excluded, also 'tea, coffee, alcohol and tobacco. The 
book is written in a popular style, and it is to be feared 
that the plausibility of the manner and the attractiveness 
of the title, by increasing the circulation of the book 
amongst the public, will tend rather to the perpetuation 
of faddism than to the advancement of knowledge. 

6. This work is a critical and an historical inquiry into 

a subject which ipso facto is of universal interest. The 
author lays great stress upon the stringent nature of the 
proof which must be exacted in the case of any claim 
to having acquired very advanced age. The methods 
adopted by the Institute of Actuaries may be regarded in 
this respect as a standard. Some score of examples of 
centenarians, authenticated beyond all doubt, is given ; 
but the author rejects such instances as William Parr, 
to whom tradition ascribes the age of 157 years, as 
unproved. An interesting chapter is devoted to a con¬ 
sideration of the enormous age of the Biblical patriarchs, 
various hypotheses being advanced in explanation of 
this. The book concludes with some interesting specula¬ 
tions concerning a possible law' of longevity. The author 
has taken considerable pains to sift well the literature of 
his subject, and if the whole is not as concise as perhaps 
it might be, the book contains much that is interesting 
and instructive. F. W. T. 


ROUTE'S DYNAMICS OF A PARTICLE. 

A Treatise 011 the Dynamics of a Particle. By Edward 
John Routh, Sc.D., LL.D., M.A., F.R.S., &c. Pp. xi 
+ 417. (Cambridge University Press, 1898.) 

HIS treatise is intended for the student. It has 
all the merits as well as the limitations which 
characterise Dr. Routh’s other well-known text-books ; 
and, on the principle of reserving the good wine to the 
last, we will first consider its limitations, more particularly 
as an introduction to dynamical science. 
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It is, however, a doubtful point whether the author 
intends this treatise to be an introduction ; for, although 
he gives, on p. 3, the usual elementary demonstration of 
the “ parallelogram of velocities,” he continues :— 

“ This rule is the same as that given in statics for com¬ 
pounding forces which act at a point. Hence ail the rules 
of Statics, which are derived from the parallelogram of 
forces, will also apply to velocities. We may therefore 
infer the triangle of velocities, and all the various rules 
for resolving and compounding velocities, both by rect¬ 
angular and oblique resolutions.” 

The logical conclusion from this remarkable demon¬ 
stration is that the student is supposed to have studied 
statics before he has ventured into the shiftier ways of 
what Dr. Routh calls dynamics. This, of course, is not 
the Newtonian method ; yet the whole fabric is avowedly 
based on the laws of motion. Fortunately, the student 
able to enter upon a study of this book is, in all prob¬ 
ability, well-grounded in the fundamental principles of 
dynamics, and will skim through the opening sections too 
quickly to suffer serious contamination. The very first 
section will, nevertheless, certainly startle him, for there 
he learns .that 

“ the science of dynamics is divided into two parts. In 
one the geometrical circumstances of the motion are con¬ 
sidered apart from the physical causes of that motion ; in 
the other the mode in which the motion is produced by 
the action of forces is investigated. The first is usually 
called kinematics , the second is called sometimes kinetics 
and sometimes dynamics .” 

It passes comprehension that a mathematical writer 
dealing with the most exact of the exact sciences should 
have the audacity to adopt a nomenclature which virtually 
makes the part equal to the whole. The source of the 
confusion is obvious enough. It is a result of halting 
between two opinions. The expressive word kinetics is 
adopted, but statics is ignored as a branch of dynamics. 

The same clinging to the inconvenient and occasion¬ 
ally illogical nomenclature of a past in which Newton 
was only half understood is noticeable in other parts of 
the book, and recalls irresistibly Maxwell’s verse : 

“ The phrases of last century in this 
Linger to play tricks— 

Vis Viva and Vis Mortua and Vis 
Acceleratrix. ’’ 

Dr. Routh has a strong affection for Vis Viva , in spite 
of the fact that physically it is half this quantity that is 
the important thing. To be thoroughly consistent he 
should call twice the potential energy Vis Mortua! 

A short section is devoted to so-called accelerating 
force , the origin of which is explained in a rather curious 
way. It is derived from the equation F = mf and is 

stated to be the quotient F/m. “ It is equal to the 

acceleration, and the word ‘ force ’ appears to have been 
added merely to show from which side of the equation 

the quantity is derived.” The author is apparently 

ignorant of the fact that this unnecessary phrase is a 
pedantic translation of Newton’s Latin term. 

In a neighbouring section, we read that “ the theory of 
work is so much used in statics that only a very brief 
account is necessary here.” This brings us face to face 
again with a serious blemish of treatment. What 
logical right has Dr. Routh, in laying the foundations 
of dynamics, to take statical principles for granted ? 
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Does not the parallelogram of forces spring directly 
from the definition of force ; and is not that definition 
ultimately kinetic ? Moreover, in a purely statical 
problem forces can do no work ; and the introduction 
of the principle of work into statics is a confession 
that statics cannot be treated apart from kinetics. In 
the discussion of certain general dynamical principles 
(e.g. what is too commonly called D’Alembert’s), it is 
usual to appeal to the principles of equilibrium, which 
have already been established on a sound kinetic basis ; 
but such an appeal is obviously out of place in the 
treatment of dynamic fundamentals. 

Dr. Routh’s discussion of Newton’s laws of motion is 
probably the least satisfactory part of the book. There 
is no clear indication of what is really definition and what 
is experiential inference in these laws. One term at least 
is introduced before it is defined, and there is, from time 
to time, a looseness of language inappropriate to a 
mathematical treatise. For example, speaking of the 
momentum of a body, the author says “ it may be 
compounded” by the parallelogram law—compounded, 
what of, or what with? Within four lines Atwood's 
“ machine ” is referred to as a “ problem ” and as an 
“experiment.” Atwood’s machine in the concrete is 
probably useful enough in illustrating to immature 
minds the meaning of inertia and the law of gravity at 
the earth’s surface; but more it cannot do, and any 
quantitative experiment with it is worthless. As a source 
of problems to vex the pupil, Atwood’s machine in the 
abstract is of perennial value to the weary examiner. 

In § 65 we read : 

“ The law of gravitation asserts that the forces of 
attraction of the earth on different bodies at the same 
place are proportional to the masses of those bodies. 
This is true whatever be the materials of which the body 
is made. . . . This is an experimental fact which is 
independent of the laws of motion. . . . The law of 
gravitation asserts that g is constant at the same place 
on the surface of the earth. It is sometimes called the 
constant of gravitation.” 

There seems to be a subtle confusion here. The ex¬ 
perimental fact is that the acceleration due to gravity at 
any assigned place on the earth’s surface is the same for 
all bodies. The laws of motion then enable us to make 
the first statement quoted above. As for the inconstant 
g t what possible claim can it have to the high sounding 
title of the constant of gravitation ? Such a nomen 
clature has sprung from half knowledge ; and, if referred 
to at all (for which, however, there was no necessity), 
should have been at once condemned with all the 
authority of a master. 

The impression we gain from a perusal of Chapter i. 
is that Dr. Routh has never seriously considered the 
logical foundations of the science of dynamics, and has 
probably never had to deal with students really begin¬ 
ning their studies. Once he gets fairly into the heart of 
the subject, he rises for the most part distinctly above 
criticism. Beginning, in the usual way, with examples 
of rectilinear motion (Chapter ii.), he passes on to motion 
of projectiles, constrained motion in two dimensions, 
motion in two dimensions, central forces, motion in three 
dimensions, and finishes with a chapter on “some 
special problems.” To each chapter is appended a 
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selection of examples well fitted to test the student’s 
progress. Many of these examples are of the familiar 
“academic” character, having little reference to natural 
phenomena ; but from time to time, and particularly in 
the chapter on central forces, we meet with problems of 
high interest and importance. The effect of planetary 
perturbations on comets and the disintegration of 
comets into meteor swarms may be specially mentioned. 
Then the question of the stability of orbits is discussed at 
considerable length. 

Here and there, however, a few points seem to call for 
remark. In § 222, Dr. Routh finds it convenient to in¬ 
troduce the term vector. It would have greatly facilitated 
his earlier work had he introduced the term at the very 
beginning. The conception of a vector quantity in 
mathematical physics is one which every student should 
get as soon as possible. It should be impressed upon 
his mind from the very start as something fundamental 
and far-reaching, and not merely as a convenient term 
enabling us “to avoid the continual repetition of the 
same argument.” 

The title of § 135 is “ Discontinuity of a centre of 
force”—a most extraordinary collocation of words, and 
absolutely misleading. There can be no discontinuity of 
a centre of forcej the discontinuity (if the term be used 
at all) is in the incomplete mathematical expression of 
the solution. 

A certain looseness of expression is also apparent in 
the titles of §§ 186, 187, which are respectively, “Work 
of a central force? and “ Work of an elastic string.” 

In Chapter vii. Lagrange’s equations are introduced, 
and a variety of interesting problems in three dimensions 
discussed, e.g. motion of a particle constrained to move on 
a tortuous curve or on a surface. The case when the 
surface is an ellipsoid is investigated at considerable 
length, several of Liouville’s results being introduced as 
examples for solution by the student. 

Chapter viii. is devoted to “ Some special problems,” 
a title, however, which is a most incomplete description 
of its contents. The brachistochrone may, in a sense, 
be called a special problem , but, as developed by Tait, 
Townsend and others, its theory is of a very general 
character, and abounds in theorems of great interest. 
Following this there is a fairly complete discussion of the 
motion of a particle relative to the earth when the earth’s 
rotation is taken into account—a problem of no small im¬ 
portance. After a few sections on inversion and con¬ 
jugate functions, the final “ special problem ” taken up 
is Hamilton’s theory of action. We doubt if any student, 
not otherwise instructed, could gather from Dr. Routh’s 
pages the great importance of Hamilton’s contributions 
to general dynamic theory. On p. 394 we read : 
“ These are called the Hamiltonian Equations of 
Motion ” ; but there is no direct reference whatsoever 
to Hamilton, and in the index, under Hamilton’s name, 
we find references to “ Law of force in a conic” and to 
“ Hodograph,” but none to “ Action ” ! In a book, one 
of whose really valuable features is its system of historic 
notes, such an omission is inexplicable. In striking 
contrast there is full recognition of the merits of Jacobi, 
who, as Hamilton himself expressed it in a letter to 
Andrews, “enriched by his comments” Hamilton’s 
theory. One recommendation the student will do well to 
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follow : let him refer to his “ Thomson and Tait.” The 
enunciation of Tait’s problem (p. 401) contains a mis¬ 
print which reduces the statement to an absurdity. 

It is a reproach frequently cast by literary men that 
scientific writers lack style. There is not much scope 
for a cultivation of style in a mathematical treatise, but 
surely we have a right to expect good English. In the 
book before us there occurs with painful frequency the 
fault of the misrelated participle. On p. 7, an indefinite 
“ it ” is found “ assuming the principles of the differ¬ 
ential calculus”; on p. 145, a (dynamic) couple is re¬ 
presented as “remembering” something; on p. 150, 
the work done by forces is found capable of “ selecting 
some geometrically possible arrangement,” and so on. 

By way of general summary we may, in conclusion, 
remark that, although the first chapter is open to serious 
criticism, and the book is somewhat marred throughout 
by a looseness of diction, Dr. Routh’s “Treatise on the 
Dynamics of a Particle” is an important contribution to 
the literature of the subject. To the working student 
its value is enhanced by a well-selected stock of ex¬ 
amples, many of which appear for the first time in a 
formal treatise. Some of the problems specially con¬ 
sidered are of high interest, and the solutions in many 
cases are of practical value. In a word, the book fully 
sustains the reputation of its author as an experienced 
teacher, now bringing forth from his treasure-house 
things old and new, and appealing to a wider circle of 
ardent disciples who will be found wherever the English 
tongue is heard. C. G. K. 


LABORATORY MANUALS OF INORGANIC 
CHEMISTRY. 

Qualitative Chemical Analysis. By Chapman Jones. 

Pp. 213. (London : Macmillan and Co,, Ltd., 1898.) 
Practical Inorganic Chemistry for Advanced Students. 
By Chapman Jones. Pp. 239. (London : Macmillan 
and Co., Ltd., 1898.) 

Advanced Inorganic Chemistry. By G. H. Bailey, D.Sc., 
Ph.D. Edited by William Briggs, M.A. Pp. 333. 
(London : W. B. Clive, 1898.) 

HE first of the above books appears as one of the 
well-known series of “ Manuals for Students.” The 
tradition of these books is that they are not primarily 
written for a syllabus, but rather that an author has here 
an opportunity of developing his own ideas, and pro¬ 
ducing a book which has individuality. We turn, there¬ 
fore, with considerable interest to this addition to an 
already abundant literature to see how far the author has 
contributed anything new or valuable to analytical 
teaching. As far as we can gather, the great defect 
which Mr. Chapman Jones believes to attend the study 
of analysis is that the student’s mind is apt to get filled 
with a knowledge of isolated reactions, whilst really 

“ the use of such exercises, as are given in the laboratory, 
is to the would-be chemist exactly what the practising of 
exercises and scales is to the young musician. I he aim 
is not merely to perform the exercise, but to do it in such 
a manner that it shall be practice in a thoroughly sound 
method of work.” 

It appears, therefore, that Mr. Chapman Jones sets his 
mind essentially on producing a correct executant. 
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